The value of creatinine height index (CHI), defined as milligrams of 24-h urinary excretion of creatinine divided by height in centimeters, was investigated on 21 healthy Japanese adults engaged in sedentary work. The average values were 10.58 in males and 6.68 in females. High partial correlation coefficients controlling sex were found among CHI, weight, fat-free mass, arm muscle area (AMA) and 24-h urinary excretion of creatinine. These indices had high loadings in the first factor of body size by principal component analysis. Regression of CHI on AMA differed in the intercept (i.e. the level of CHI at corresponding AMA) but not in the slope, from that studied under low-creatine diet in the U. S. A. Correcting AMA using arm bone area for Japanese and CHI with dietary factor, the relation between CHI and AMA in this study seemed to be in good agreement with that found in the U. S. A.
The 24-h urinary excretion of creatinine is widely accepted as an index of active tissue mass and is used for assessment of an individual's nutritional status (1) . The creatinine height index (CHI), defined as milligrams of urinary creatinine excreted in a 24-h period divided by the individual's height in centimeters, was originally standardized in America in a population of 30 healthy young adults (2) , and has been recommended as an index of body muscle status since creatinine is an end product of muscle metabolism.
However, the CHI was suspected by Driver and McAlevy (3) to decline with age, although the CHI values they found were derived by dividing 24-h urinary excretion of creatinine by the constant height of 175cm (values thus obtained showed a 20% decline from age 65 to 74). The low CHI measured in the elderly was suspected to have resulted from the decline of active tissue mass. However, no Table 1 shows the physical characteristics of the subjects. Eight males were in their 20s, 5 males in 30s and one male in his 50s. Seven females were in their 20s to 50s. The means of CHI for males and females were respectively 10.38 and 6.68.
Since sex difference was observed in all the variables but age, partial correlation analysis was conducted controlling sex ( Table 2 ). The CHI correlated significantly with weight, W/H2, FFM, both AMAs and 24-h urinary excretion of creatinine. The partial correlation coefficient of CHI with age controlling sex was not significant at the 500 level. Table 3 compiles the results of principal component analysis using the variables of sex, age, height, weight, W/H2, FFM, percentage fat, AMA, 24-h creatinine, and CHI. Three factors with eigenvalue over 1.0 were found. The loading of the first factor was high in sex, height, weight, FFM, AMA, 24-h urinary excretion of Table 1 . Physical characteristics of subjects. creatinine and CHI; thus it was assumed to be the body size factor. The second seemed to be the obesity factor because of high loadings in percentage fat and W/HZ, and the third was the ageing factor. Figure 1 shows the scattergram of CHI with AMA using our equation. The CHI correlated slightly higher with AMA by our equation (r=0 .792, p<0.001) 
DISCUSSION
As the first step to standardize CHI for Japanese we selected healthy Japanese adults under sedentary living conditions, since the activity level of Japanese has been expected to decline as with other populations in developed countries, and thus they may be representative of such low activity populations. The present study gave values of CHI for the subjects with wide age-range and eating an ordinary diet, although the number of subjects was not sufficient to calculate average values of CHI for each l0-year age group. Comparing with the data of Saito et al. (personal communication) , the values for our subjects, 10.38 in males and 6.68 in females, were within the ranges of those for their subjects of young age groups. The mean of CHI in our male subjects is also compatible to that for American young males (3), although their values were obtained by dividing 24-h urinary excretion of creatinine by the constant height of 175 cm.
In order to standardize CHI as a nutritional index, the age-related decline of CHI must be solved. In our study, CHI did not significantly correlate with age. This may be due to small sample size and to the distribution of subjects' ages. However, the partial correlation analysis controlling sex revealed that CHI correlated highly with weight, W/H2, FFM, AMA and 24-h urinary excretion of creatinine. Some of T. SUZUKI, T. INAOKA , and T. KAWABE them (FFM, AMA and 24-h urinary excretion of creatinine) have been already recognized to decline with age (1, 10, 11). The fact that CHI correlated highly with 24-h urinary excretion of creatinine (r=0.966, p<0.001) may reduce the value of CHI as a nutritional index. However, CHI correlated slightly higher with AMA than 24-h urinary excretion of creatinine did (Table 2) . Further study is needed on a population with wide range of heights. The intercept of the present regression of CHI on each of two AMAs was different from that reported by Heymsfield et al . (8) . The formulae to calculate AMA have negative constants to correct overestimated fat area and arm bone area (ABA). Thus the difference of ABA among different ethnic groups was suspected to cause the observed difference in the relation of CHI to AMA. The ABA in the subjects of the study of Heymsfield et al . (8) was 4.2cm2 in males and 2.5cm2 in females. The ABA values of Japanese males and females were calculated at respectively 3.1cm2 and 2.4cm2, using the standard values of maximum and minimum diameters of the Japanese humerus (9) and assuming ABA as an ellipse . Therefore, we developed a new equation of AMA in this study for the Japanese . The regression of CHI with AMA using our equation showed a slightly higher correlation coefficient than that using the equation of Heymsfield et al . (8) . The slope of the former regression was lower than the latter and was not significantly different from that reported by Heymsfield et al. (8) . However, the intercept of each regression significantly deffered from that reported by them (8) . The difference of 24-h urinary excretion of creatinine between their subjects and ours should be attributable to the difference of the intercepts of the regressions . Dietary factor is known to be one of the greatest factors affecting the 24-h urinary excretion of creatinine (1, (12) (13) (14) . One hundred grams of meat intake increased urinary excretion of creatinine by around 150mg/day (12) . Our subjects were tested under their ordinary diet, whereas those of Heymsfield et al. were tested under low creatine diet . If our subjects had reduced meat consumption by 100g per day to lower their urinary excretion of creatinine by 150mg/day , the level of their CHI would have decreased by around 1.0. Then the mean values of CHI for both studies would have agreed.
Most of their subjects of Heymsfield et al . were patients with a low level of physical activity, which may have contributed to lower CHI than our subjects. But the effect seemed small since even temporary strenuous muscle activity has been shown to increase urinary excretion of creatinine by 5-10% above the ordinary level (1, 15, 16) . Thus, this study shows that a comparative study for CHI should be conducted in considering differences in subjects' dietary conditions .
